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NMMPOTPAMMHPOBAHUE MATEMATHYECKHX SAIlA‘-l: sl
BbICTPOILENCTBYIOLIUX BbIYUCJHUTEJbHBLIX MALIWH -

OrpoMHoe passuTHe B Halleli CTpaHe HAyKHM M TEXHHKH MOTPeGOBAJIO
obecrneuedysi HapOJHOTO XO35AHCTBA HOBBIMH MOLIHBIMH BbIUHCJIUTE/b-
HBIMH CPe/ICTBaMH, NPEXK/E BCErO MAKCHMAJIbHO PALHOHAIBHONO UCTOJb-
30BaHHSI HMEIOLIWXCSI B HACTOfIEE BPEMA BBIUHCJAMTENbHBIX CPEACTB.

I[Ipu ouenke npousBoauTesbHOCTH GHICTPOAEHCTBYIOUIEH BHIUHCJIH-
TeJIbHOIf MallMHbl IPHHATO B TePBYIO OYePelb YUHTHIBATb JJMHTENBHOCTD
SJIEMEHTAPHOrO TaKTa HJIH, YTO TO Xe caMoe, YHCJIO ONepauuil B CeKYHAY
npu paGoTe C BHYTPEHHHM 3aNOMMHAIOUMM YCTPOHCTBOM. [Tapamerph
GbicTpoaeiicTBust GydepHoil namMaTu (ecau oHa CYLIECTBYET) H YCTPOHCTB:
BBOIA H BbIBOJAA, KOHEUHO, TaKXKe YYHTBIBAIOTCS, OJHAKO 4acTo CUMTa-
IOTCst BTODOCTENEHHBIMH. B OLEHKY NpOH3BONHTENBHOCTH BXOLHMT; KpoMe - -
TOrO, YHC/IO PaGoyHX YacOB MAWIHHBI B CYTKH M CPEIHSAS MPOJOMIKH-
TeJIbHOCTb paboThl Ges cGoes. Bee atu undper 6e3ycioBro HEeo0XO UMbl
AJ1s1 IPABUJIbHON OHEHKH NPOM3BOAHTEJBHOCTH M HH OAHY U3 HUX HeJb3si
CUHTATL BTOpOCTeNeHHOW. [l OLEHKH HCTHHHOH NPOU3BOAMTENBHOCTH:
MalIHHEl Ge3yC/OBHO CJIELYeT YUHTHIBATH U yHOGCTBO PaGOTHl Ha Ma-
UInHe Ha BCeX CTaAMAX peaM3alHH PeuleHHs] 3afavu. ‘ ‘

3HaueHHe NMepPeyHC/IeHHbIX NapaMeTpoB ObICTPOACHCTBUS PABJIHYHBIX
Y3J/IOB MallHHbl He MOKET, KOHEYHO, NPHBECTH K NPABHJBHON OlLieHKe
NPOH3BOANTE/ILHOCTH Ge3 yueTa oObeMa 3aNOMHHAIOIHX YCTPOHCTB.
Onnako oLeHKa NPOU3BOAHTENLHOCTH, OCHOBAHHASA Ha yu€Te Bcex JaH-
HbIX MAIIMHbI, SIBJISETCS BCE XK€ JIHIUB OTHOCHTENLHOH 10 CPABHEHHIO C

" APDYTHMH MalIHHAMH. L )
‘ HMcrunnas e npousBoaMTeNBHOCTD MALIMHEL JOMIKHA ONPeaeasaThCs
YHC/IOM . (PaKTHUECKH pPelleHHBIX Ha MalllMHe 3ajay, BpeMeHeM, HeoGXo-
. AHMBIM IJIt DeaJsiH3allii pelleHHsl KaXAOH 3alauH, H. KOJNHYECTBOM: JIO-
Ael, 3aHATHIX Ha MOATOTOBKE M NPOBEACHHH 333U ¥ TeXHHYECKON -3KC-
IUlyaTauuy MamuHbl. [Ipu 3TOM 06beM H CJIOXHOCTb PEIUeHHst TOH HJIH
HHOW 3aJlauyl Hall0 OLEHUBATH He YHCJIOM Orepauuii, BEINOJIHAEMbIX Ma-
WIKHOH B mpoluecce pewenns, a JHb 06BEeMOM: BHIYHCAEHHH H CJIOXK- °
HOCTDbIO OPraHH3alHK BbIYUC/IECHUH NPH NPUMEHEHMH APYTUX CPEACTS.
i ToJIbKO B TaKOM C/lyuae MOXHO NPABHJBLHO OLEHHTDH pOJIb B 3HaueHHe
MallHH, KaK HOBOMO CPEACTBA BBIYHCICHUH H, YTO' HJIS HAC OCOGEHHO

o
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BAXHO, HAHTH MpaBWIbHbIC PEUIEHHS INpH CO3/aHUH HOBBIX MAWMH I
palOHa/bHO HCTIONb30BATh HMEIOUIHRCsS MalUMHbL
UucsieHHoe pellenue J000H 3aauu eCcTb Oonpee/eHne 3HAueHUH He-
KOTOPOH COBOKYIHOCTH (QYHKUHH OT KOHEUHOTO YHC/a NEPEMEHHBIX —
HCXOMHBIX NAHHBIX 3a/1aUH: -
w=fix ... ... Xn), i=123,......,N.

. EcJiu COBOKYNMHOCTb HCXOJHbIX JAHHBIX PACCMATPUBATD KK M — Bek- oy
Top X, a pesyabTaThl KaK Hekoropeid N — BEKTOp Z, TO 3a/iauy MOXKHO
3anucaTh KPATKO, KaK BLIUHCJIEHHE NO «(HopMyJie» u=f(x), rae [ — Bex- .
TOp, i — (PYHKLHUSI. ‘e

Camo coboii pasymeercst, uto (yHkuus [ 3ajgama, T. €. ONpELE]CH t
aarOpUTM TosyueHnst % 1o X. CJI0XKHOCTb 3TOTO AJrOPHTMA ONPEACIALT- .
st CJIOXKHOCTBIO 3ajauu. = .~ ' ' '

JT1060fi aJrGpHTM MOMKeT GbiTb OMMCAH B TePMHHAX S/EMEHTapHBIX

onepalyii yHIBEPCaJIbHOH BBIYHC/IMTENLHOH MALIHHBI. Takoe omnucaHue
ABJISIETCS. B CYI{HOCTH .IIPOrPaMMOft JJisi pelieHus 3aiat. EcJin 661 nipo-
rpaMMel, [IpHMeHseMble NpH pellenun 3aiad, ABJIsSIACH OBl MPOCTO Ta-
KM ONHMCaHHeM, TO BOMPOC O COCTABJEHMH NPOrpamMMbi CBOIHJICH 65l
K «TepeBoiy» 3a/aHHOIO aJropuTMa Ha «sA3blK» 3JEMEHTApHBIX Ofe-
paiuii MalMHBL . Y¥Ke Takoil mepepoj TpeGyeT PACIUHPEHMS 331aHHOTO
aJArOpUTMa, TakK Kak IpH 3TOM HeOoGXOAMMO YUHTHIBATH DacrpejlesieHue
¥ 06beM MaMATH /s UHCIEHHOrO Marepuaja v MporpaMmbl, HEBO3MOXK-
HOCTb MpOBE/ieHUs OMepaluii Hajl HeCKOIBKMUMH UUC/IaMH 6e3 (puxcauuu
TIPOMEXKYTOYHBIX De3yJbTaToB B HEKOTOPbIX syeHKax TaMsTH, 3anper
3aMMCH HOBOTO pesyJbTaTa Ha MECTO HYXKHOH B JaJbHeHIIeM Be-
JIMYUHBL U .T. L. ' -

dopMaanzoBaTh H aBTOMATH3MPOBATH TAKOE paciiupeHue 3aJaHHOro
aJrOPHTMA, KOHEUHO, He OueHb TPY/AHO, OJHAKO TAKOH HENoCpeaCTBEH-
Hbifl «MepeBO/l» OKa3hBAETCs O CYILIECTBY HENpuroiHbiM. [leso B TOM,
YTo B TPOLECCE PelIeHus BCsAKOH 3ajaud Ha MallnHe HeoOX0MM 3Tal
BBOJA MCXOJHOW MH(pOPMAaUHUH. ‘

JlJisi aBTOMaTHYeCKOi LAGBPOBOH MallMHBl HCXOAHOM undopmanuei,
MOMHMO, 3HAYEHHH apryMeHTOB Xg, . . . . . . . , XM, SIBJSIOTCA TNpPHKA-
3bl MIPOTPAMMBlL. ‘ ‘ T

" Tlosromy. BpeMs, KOTOpOe Tpebyercsi AJsl pelleHHsi 3ahAaud, 3aBe-
10MO GoJibllie BPEMEHH, 3aTPAuMBAaEMOro Ha BBOJ MPOrpaMMEL B cay-
yae ecau B NpOrpaMMe, BBOAMMOMN B MallMHY Nepex pelleHHeM 3afau, 1
BLIMHMCAHBLl B BHAE KOMAaHJ BCE 3JeMeHTapHble ONepaluH, KOTOpbIe
EYXKHO BBIIOJHHTh JUIS ONpe/leieHns 3Hauennii Bekropa-dyukuuu f (X),
TO CKOPOCTb BBINOJIHEHHs] OJHOM 5JIEMEHTAPHOl Olepauuu mpH pelueHHH
3a/aun OrpaHMYMBAETCS CKOPOCTbIO BBOJA OAHON Komauawl. s Ma-
LIHH, B KOTOPHIX NpH paboTe ¢ HH(pOpMalkell BHYTPH MalIHHBl CKOPOCTH
BLIMOJIHEHHS] KOMaHIbl BO MHOTO pa3 NMPEBOCXOJHT CKOPOCTb BBOAA 3TOH
KOMaH/bl. BO BHYTPEHHIOIO MaMATh MAalIWHB, NPOrpaMMbl TaKOro THNa
HenpHueMJIeMbl. :

" B cBA3H C 3THM B JAeHCTBHTENBLHOCTH MPOrPAMMBI SIBJSIIOTCA peaJii-
3alHell B TepMHHAX 3/IEMEHTapHBIX- onepaluii- MauluHel Goslee OOLIEro
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AJTOPHTMA; ocyuiec m‘!momero -IOMUMO - BHIIZ.HHOI"Q am‘opmma ‘BhbI=
YUCJIEHHST 3HAYeHUH f HeKOTOpre BCHOI\"OI‘aTeJIbeIe onepauml O6€C-

NneynBamle cCo3naHue BHYTpH MaludHbl KOMaHnxa JAaJs BBIMOJHEHHS 38~
JaHHOro aJropuTtMma.

OO6BIYHO KOHKDETHYIO MaTeMaTHUeCKyIO 3a1auy MOXKHO YUCJIeHHO pe-
HIaTh Pa3JMYHbBIMM MeTofaMH. [la/jeKo He BCAKHH UHCJIEHHBIH METOL,
YROGHBIA NpH "PYYHEIX BLIYHC/ICHHSX, OKashiBaeTCA YHOOHBIM [Js pea-
JH3aUMKd Ha MawuHe. YeM OJHOpPOJHEE METOH, TeM MeHblle «0COObiX

_ CllyyaeB» BO3HHKAaeT NPH €ro NpHMEHEHHH; TeM OH yAoOHee N/ ‘peaju-
3auuu Ha MawuHe. OfHAKO CJlelyeT HMeTb B BUAY, YTO-Aa¥Xe IPH pa-
60Te Ha MallMHaX C BLICOKHM OBICTPOLEHCTBHEM HeJb3si '3a0blBaTh: O
yucse onepanui, HeoOOXOMUMBIX JAJs pelleHHsl 3azaud. Ha stom cTéuT
OCTaHOBUTbLCSI TMOApPOOHee, TaK Kak UIMPOKO PaACHPOCTPAHEHO MHEHHE,
YTO BOMPOC O:KOJIMUECTBE ONepaluil siBJseTcss BTOpocTeneHHbIM. Takoe
OLLHOOUHOE CYXKIEHHe MPUBOLHT K HEBEPHOH OLEeHKe 1e/1eco00pa3HoCTH
HCXOJIHOTO aJIrOPUTMa, ¢ ORHOM CTOPOHBI, U K BHIOOPY HepalHOHAJ/b-
-HOTO pacUIMpeHHst 3aJaHHOTO aJroputMa — ¢-Apyroid. Hacro BuIOUpaAIOT
npocrefiliive U3 H3BECTHBIX UHCJAEHHBIX METOAOB, HE TPHHHUMAS - BO BHH--
MaHHEe KOJIMUeCTBO ONepaluil, Heo6XOAMMBIX 1Jsi peuteHusi. KoHeuHo,
npocreiiliie MeTOAbl, KaK NPaBuJo, Jerko TporpaMMHpPOBaTh, H, C 3TOM
TOYKH 3pEeH#sl, OHH TNpeanoutdTenbiee. [Ipu pelleHHHM HECJOXHBIX 3a-
Jlau, pacuer -AJs -KOTOPHIX JAake TaKHM TNpPOCTEHINHM METOOM 3aHH-
Maer HeGoJiblIOE BPEMsl, COU3MEPHMOE C BpeMeHeM BBOJA B -MalUHMHY
-HCXOAHOH HMH(OPMAUHMH H BHIBOAA MNOJYUYEHHBIX De3yJbTAaToB, BONPOC
0 Bbifope 6oJsiee COBEPIIEHHOTO METOAA OOBIUHO He BO3HHKaeT. OaHaKo
"UCTHHHAS - NPOU3BOAMTENbHOCTD MAlIHHBI B TAaKOM. PEXXHME, KOHEYHO,
' HEeBEJIHKA, M ero Hesb3sl CUHTATh PEKUMOM HOPMAaJIbHOH 3KemjyaTaluy
6eicTponeficTByOLIEl MalUUHEL B cllyuae e pelleHHs CJIOXHBIX 3aja4
KOJIHYEeCTBO HEOGXOAMMBIX ONepauuil AJs -pellieHHs: OpocTeHIIuMA Me-
TOAAMH B O0BEM HCXOLHOH HHPOPMALMM ISl peasin3allud 3THX METOJO0B
BO3pacraeT BO MHOFO Pas3, M MO3TOMY peaJjusauus 6oJsiee CI0KHOTO Me-
TOAA MOXET TNOBBICHTb HCTHHHYIO MNPOM3BOAMTENbHOCTD MAaUIHHbl BO
MHOro pas. OjiHako, B TO BpeMs, KaK MNpocrefilye  H3BeCTHbIE METOALI
"'OKa3bIBAIOTCs OGBIYHO YAOOHLIMH AJIs1 IPOrPaMMHUDOBaHus, GoJiee CJI0XK-
Hble METO[LI PYYHBIX BLIYMCICHHH 4acTO MaJio NPHIOAHBL /ST peanu3a-
UMM Ha MaluxHe. PelueHne BO3SHHMKAIOLIEro 3JeCh NPOTUBOPEUMsT CJie-
AYeT HCKaTh B CO3JAaHHH HOBBIX METOLOB, MPEAHA3HAYEHHBIX A pea- -
JIM3aIUH Ha 6brcrponencmy}oumx 4BTOMATHUECKHX MalIMHaX. B Heko-
TOPBIX CJOy4asix Takof HOBBIII METOJ, MOXKET OTJHUATLCSI OT H3BECTHBIX
METOJOB JIHIllb HEKOTOPBIMH [eTajsAMM, HO B psilie ciaydaeB TpeGyerca
CYLIECTBEHHO HOBasi MeToAnka. B uacrnoctd, Tpebyercs paspabotka
METOAMKH pelleHnst 3afay, (akTHUYeCKOe pelleHHe KOTOPHIX paﬂee He
MPOBOAMJIOCh M3-32 HX CJIOXKHOCTH U TPOMO3AKOCTH.

Ho naxe npu npaBuibhHOM BbIGOpE MCXONHOrO ajirOpPUTMa NPU €ro
pacwHpeHHd HEOOXOAHMO DYKOBOACTBOBATHCS [PHHUHMIOM 3KOHOMMH
ukc/a onepanuii. Hacto B UesiX HE3HAYHTEJbHOIO ypouleHns nporpam-
Mbl JOMYCKAIOT JHMLIHHA CUeT. I/Iﬂoma TaKOH JHWHAR cyeT yBe.nHthaeT
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3peMﬂ pememm He3ﬂam7e.ano HO Moxﬁo anBecm anMepbx Korga -
HepaIHOHaNbHOE HpOFpaMMHpOBaHHe YBEIHYMBAJIO BPEMs DelLIeHHS B
JecaTky pas. Ha Bonpoc 06 5KOHOMHH CYETHOrO BpeMeHH BCe ellle MaJio
obpailanT BHUMaHuA. B ToxKe BpeMs 3JeChb CKPHITH OUeHb GOJbllKe pe-
3epBhl MOLIHOCTH MaTeMaTHYECKUX MalluH.

Tak Kaxk onpezefieHHasi YaCTb MANIMHHOTO BpPEMEHH NPH pelleHHH
3a7a44 MO HOBOH IpOrpaMme 3aTpauMBaeTCs Ha MPEABAPUTENLHYIO NMpPO-
BEpPKY NpaBuJIbHOCTA PaGoThl NpPOrpaMMbl, (pakTHUECKOe BpeMs, 3arTpa-
YyeHHOE Ha pellleHHe OXHOro BapuaHTa 3afaud, GYJeT TeM MeHbIle, YeM
Gosiblllee KOJIMYECTBO BAPHAHTOB OYAET, PEIeHO C NOMOIIBIO JaHHOM
nporpamMsl. C 3TOH TOYKH 3pEHHs! CJeLyeT NpPeArnoyecTb Gojiee yHHUBEp-
cajibHble MPOrpaMMbl, OXBaThiBalollue Gojee IMIHPOKUi KJace 3agad.
ViMeHHO MnpH CO3/aHHH TAaKUX NpOrpaMM cjeayer ofpamarb 0co6oe BHH-
MaHH€ Ha HX- 9KOHOMHYHOCTH B pabore. KoHewyHo, Heab3si oOTKa-
3aTbCSl OT IKCOEPUMEHTAJbHBIX INPOrpaMM, 3apaHee PaCCUHTAHHBIX HA
TO, YTO MO HUM OyAyT NPOBENEHB CPABHHUTEJIbHO HEGOJbIIHE BbI-
yHc/IeHHs. Be3 TakHX 3KCNePHMEHTOB HEBO3MOXKHA YyCleuwHas pa6oTa
MO CO3JaHHIO HOBHLIX MAIUHHHEIX MeTOHOB BhIuHC/JeHHi. OnHako aJst
5TOH LeJM, a TaKke MJisg pelreHHUst HeGOJbIINX 3aJay, pauHoHaJjbHee
UCMOJIb30BATh MallHHB], OTJIMYHBIE OT MAlllHH, NpPeAHA3HAYEHHBIX /IS
pemrenus GOJILLIMX 3aja4 BO MHOTHX BapHaHTax.

Hmeromuiics B HalueM pacnopsiKeHHH OIBIT JOKA3biBA€T BO3MOXK-
HOCTb H HeJIeCOOOPasHOCTb CO3LAHUSL HOBBIX CIENHAJIbHO MallHHHBIX
METOROB BBIUMCJACHHE W MOATBEPKAAET HEOGXOAMMOCTb TIIATEJIbLHOrO
o0CyeHHsl CTeNEeHH YHHBEPCAJbHOCTH CO34aBaeMOH MpOrpaMMel B Ile-
JsIX ee GoJsiee MOJHOrO NPHMEHEHUs B JaJjibHeillleM. YcnemHas pa6ora
MO CO3[aHMID HOBBIX METOJOB BBIUHCJEHHH BO3MOXHA JIMIIb NPH Tec-
HOM KOHTAKTe PabOTHHKOB, 3aHHMAIOLLUXCST MaTEMAaTHUECKOH [ocTa-
HOBKOH 3ajauy, ¢ nporpammucramu. llesecoo6pasHocTh TeCHOro KOHTaK-
Ta He O3HAuaeT, OAHAKo, cMemleHue ¢yHKUHHA. Bonpoc o BniGope pac-
HIHDEHHOrO a/rOpPHTMa pEeIIEHMS CTOJb XKe CYIeCTBEHEH, Kak d mpa-
BUJIbHEIH BHIGOD HCXOJHOrO airopuTMa, B TOXKE BPEMS 3Ta CTOPOHA
Hejla HMeeT CBOM ClelH(pHYecKHe OCOGEHHOCTH M Leaecoo6pasHo, YTo-
6bl faHHasg 4yacTb paboTbl MPOBOILHMJIACH TPOrPAMMHCTOM.

Tlocse Toro, xak BEIGpaHb! aJIrOPUTM DEUIeHHS H CXeMa peaJH3alui
ero B MalliuHe, T. €. PAClINPEeHHBIH a/JrOPHTM peLIeHHs 3ajauH, Heo6-
XOAHMMO 3amnucaTh (3aKOAMPOBATh) €ro B BHAe NPHKA30B B Koie Ma-
UIHHBL. DTa 4acThb paGoThl 110 MOArOTOBKE MPOrpamMMbl peleHus 3a1aun
SIBJISIETCS] B 3HAYMTENLHOH CTeNeHH paGoToli TexHHYeCKoii H HauGoJee
TpynoemKkoil. Omubky, JONYUIeHHYIO HA JAHHOM 3Tane paGoTbl, 0GBIYHO
TPYAHO. OGHAaPYXUTh B AanbeiieM. C/leIoBaTe/bHO, HEOGXOLHMO 06-
pamate oco6oe BHUMaHHEe HA TLIATENbHOCTb BBINOJIHEHHS YKa3aHHOTO
ydactka padotel. C Apyroit CTOpOHBI, JaHHasi 4aCTb paBoThl Jierye BCEro
noanaercs (popma/u3alluy, a CJAe/0BaTeNbHO, H aBTOMATH3ALlHH.

G noMouipio NpOrpaMMHPYIOUIEH NpPOrpaMMbl AAHHLIH 3Tall PaGoOTh
MOXeT GbiTh MOJHOCTBIO (POPMAU30BaH H ABTOMATH3HPOBaH. [Ipume-
. HEHUE TIPOrpaMMHPYIOLIEH NPOrpamMMbl Pe3KO CHHXKAET YHCJO OLIHGOK.

_6__
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JONyCKaeMbIX" HA" 3TO CTaJMH NPOrPAMMHPOBAHKS, TAK KaK HEeoGXOo1H-
Masi pyuxas' paGoTa 10 NOJAroToBKe HH(OPMaluu /s NPOrpaMMHPOBA-
HUS HAa MallMHe OJHO3HAYHO ONpejfeseHa 3aJaHHMeM M IPOBOLUTCS B.
«JIBE PYKHU» C O6ﬂ3aTeJIbeIM. KOHTPOJIEM COBMAJEHHUS ABYX KOMILIEKTOB
HH(bopMaLUH.

HecmoTps Ha Haauuue nporpaMMpr}omen TPOrpPaMMBl, HeKOTOpaSI
npaBja, He3HAYMTENbHAS, YACTh NPOrpaMM Oy/eT Mo TOH WJH MHOH NpH-
upHe COCTaBJATHCA «Ha pyKax». CyuiecTsenHoe obserderue yKasaHHOro
cnoco6a’ cocTaBJAeHHs POrpaMMBl MOKET 4aTh JOCTATOYHO YHHBepCab-
"}’ Hasi MporpaMma <«aBTOMAaTHUECKOro IPUCBOEHHS ajapecoB», Jaloinas
/. BO3MOXHOCTb HAlHCAHUs MPOTpaMMbl «B GYKBax» ¢ moc/elyiollel as-

- & . ToMaTHUecKoil 06paboTkod ee C TIOMOLIBIO MAaLIVHBL

[

[Tocsie TOro, Kak MporpaMma TeM HJH HHBIM CHNocoBoM sanucana

, B BH[E IIpHKa30B B KoJe MAllHHKI, Heo6X0AUMO y6e,11HTbCﬂ B IIpaBHJIb-

" Hoctu ee .paGotel. Jlas 3TOH LesH CJelyeT DPEHIHTb ¢ MOMOIIBK CO-.
CTaBJICHHOH TPOrpaMMbl YacTh 3aJa4yd (BO3MOXKHO, MOJIGJLHOM) H, aHa-.
JIM3UPYsi TOJYYEHHbIE DE3yJbTaThbl, ClesiaThb BBHIBOL . O MPABUJBHOCTH .
nporpamMmel. OGBIUHO 2Ke/laTe/IbHO HMETh JJIs 3TOrO aHajln3a 3aBeLOMO
BepHble peé3yJbTathl. [lepBrie NpoGHbIE MPOCYETHl MO HOBOHM MpOrpamMme.
JOJIXKHBI 3aHMMAaTh KaK MOXKHO MeHbllle BpeMeH# paboTbl MaluuHbl., OnbIT:
NoKaswiBaer, 4To JJIsi TAaKHX [POCYETOB AOCTATOYHO BpeMsl HOPSAKA
HECKOJbKHUX MHHYT. JIJIsi 3THX NPOCUETOB MOXHO HCIMOJb30BATH BpEMS,
TaK WJIH MHAuye OCTaloLIeecss CBOGOMHBIM NMpPH CMEHe pellaeMblX 3axad .
13-32 HeOOXOJUMOCTH B CMEHe MarHHUTHBIX JIEHT, 3aMeHbl COAEPXKHUMOro
siueeK TOCTOSIHHOM MaMsTH H T. A. BO3MOXHOCTb HCMOJIb30BaHHS YKa- .

3aHHOTO BPEMEHH OMpe/eisIeTcs GLICTPOTOH M HAJEXHOCTBIO pPaGOTHI,
BBOJHBIX U BbLIBOAHBEIX YCTPOHCTB MAILHHLI, C OJHOH CTOPOHBI, H Mpa-
_BHJIBHOH TOATOTOBKOH NpOBeJleHHMs] NPOOHOro Mmnpocuera U NPHHATHEM
HeOGXOAMMbIX Mep KOHTPOJsi BBOZA W BBIBOJA, C APYFOH CTOPOHSI.
OcoGoe BHHMaHHE CJIeLyeT OGPAaTHTbL Ha. HEIOTYCTUMOCTL «DYYHOH pa-
60Thi» 3a NyJbTOM, B pPe3yJbTaTe KOTOpOH TepseTcs BPeMsi U 110sBJd-
IOTCSl TPYAHO YUMTEIBaeMble B AaJjibHellleM aHaJu3e OLHMOKH.

ABTOMaTH3aUKMsl KOHTDOJISI TOTOBOJ MPOrPaMMbl SIBJISETCH JIOBOJIbHO
CJ0XKHOA npo6seMOl, yrauHoe peleHue KOTOPOH MOXeT CyLieCTBEHHO
NOBBLICHTh «KO3((PHUUEHT NOJIE3HOr0 JeHCTBHS» MallHHbI.

s aBTOMAaTH3aUKH KOHTpOJ’[ﬂ NpHMEHsIeTCsl TaK HasblBaeMasi npo-
rpaMMa KOHTpPOJIsI, KOTOpasi B psile CJyyaeB- OKA3bIBAETCS MOLUHBIM
cpencrsom ofHapyxeHHs omH60K B-nmporpamme. B 'Hacrosiee Bpewms
B HalleM pAacClopsIKEHHH HMeeTcss 3HAUHTeJbHO OoJiee COBeplLIeHHAs
nporpaMMa KOHTPOJIS, -IPHMeHeHHe KOTOpOii, KaK Mbl HajzeeMcsl, [OYTH
MOJIHOCThIO PeIlHT HMeIOIHecsl 3JeCh TPYAHOCTH, N0 KpakHed Mepe
AJIsl TIPOT'paMM, YAOBJETBOPSAIOIIMX HEKOTOPHIM CTaHIapTHBHIM Tpe6GoBa-
HusiM. HoBasi mporpamMma KOHTPOJIS, AACT, KOHEYHO, BO3MOXKHOCTb KOH-
TPOJHPOBATH JI06YI0 NPOrpaMMy, OJHAaKO ee NPHMeHeHHe AacT HaunboJee
* OLLYTHMble BBIFOABL JJist APOTPAMM, COCTABJACHHBIX MDPH NOMOLLH . npo
rpaMMHpyloulell nporpaMmal. .

Approved For Release 2008/04/25 : CIA-RDP80T00246A004400020006-5



Approved For Release 2008/04/25 : CIA-RDP80T00246A004400020006-5

- ~[ToCae ‘TOT0; Kak YCTAHOBJEHO; :UTO COCTABJICHHAST IPOrpamMma QyHK-:
[IMOHUPYET NPaBUJbLHO, HEOOXOAHMO pelleHHe 3a4ad C NOMOLILIO 3TOH:
NpOrpaMMel’ NepefaTh JIKIy, ClelMajJbH0 3aHMMaIOIEMyCsl pacueTaMi,
OCBOGOJIMB . IPOrpaMMUCTa AJs PAGOTHI- [10' COCTABJEHHIO HOBBIX IIPO-
rpamm. lenecoo6pasHocTh TdKOH Nepejaud OYeBUAHA, ONHAKO OHA Ha-:
KJaAbIBaeT olipe/lesieHHble TPeOOBaHUS K TILATENBHOCTH W3rOTOBJIEHHS
IPOrpaMMel, IPocToTe O6paiieHHs ¢ MPOrpaMMoil H IIOJIHOTE NOKYMEH-
Tallu{, OTHOCSILIEHCS K IporpaMme. DTH AONOJHHTEJbHbiE TpeGoBaHHS -
B KOHEUHOM CYeTe HHCKOJIbKO HE 3aTPYAHSIOT, a CKopeii, Hao60poT, 06-
JIETHAIOT NporpamMmupoBanue. K JuuaM, OTBEYAIOLHM 3d NOATOTOBKY '
M NpOBeJeHHe 3a7aud Ha MallHHe M0 OTJAaXKeHHBIM NPOrpamMmam, cJje- ¥
LyeT BCe JKe NPeIbsBJIATL HEKOTOPbie MHHHMAaJbHbIE TpeGOBAHUS 3Ha- -
HHUIl OCHOB NPOrPaMMHDOBAHHS H 3HAKOMCTBA C OCOGEHHOCTSMH M Opra-
HH3alMed NpPorpaMyM, 1o KOTOPHIM perlaercs MPOBOAMMAsi MMH 3agaua.
Of6sa3aTesbHOe . IPUCYTCTBHE JIMLA, OTBEYAIOLIEro 3a 3afady, B MalIluH-
HOM 3aJ/ie BO BpeMsl pelleHHsi 3aJauyd BOBCe He o6sizaTenbHO. IIpH Ha-.
JIUYKH ‘TIPOCTON H SICHOH -MHCTPYKUMH O HOPSJKE pellieHus AaHHOH 3a-
Jlaud OHA.MOMKET ObITh -PellieHa «3a04HO». :

_BesyciioBro, Heo6X0MMMO HMEThb B’ PACTOPHKEHUH JHEXKYPHOTO oOfle-
paropa pesepBHble 3ajaud, KOTOpble MOXHO pellaTb B. cJyuyae, ecju’
.TI0 TeM WJIM HHBIM TIDHUHHAM MAalIMHA OKA3blBAETCS He3arpPyKeHHOIL. |
Ilns nposenenust paGor Ha GOJblUMX GLICTPOALIHCTBYIONINX MalIHHAX
LeJieco06pa3HO . MMeTb JI€XKYPHONO ONepaTopa, OTBEUdiouiero 3a CobJio-
Aenvsi MpdBua paboThl Ha MallHHe, H AEXKYPHOro AHCHeTuepa Ajs 6o-
Jiee 'ONePATHBHOTO UCTIOIL30BAHHS MALIMHBl B DelKUMe pelleHHst pas-,
JUYHBIX 3a1a4 ¥ NpoBeleHust paboT no OTJajke NPOrpamm, B 0Gsi3aH-
HOCTH KOTOPOrO BXOJHMT BbI30B TOIO HJIM.HHOTO MCIOJHHTEJNS Ha Ma-
IIMHY, TOYHBIH yYeT pacxoja MAaIIWHHOrO BPEMEHH M KOHTDOJb BBINOJ-
HEHHAd HHCTPYKUHKH 1O [OArOTOBXE NPOrpPaMMbl H 3aiauyd AJs mycka
. Ha MaliuHe, 4

.CyllecTBenHOe 3HaUeHHE B PALUOHALHOM HCIHOb3OBAHUH MALIMHDI
HMEIOT BCMOMOraTe/IbHble IPOTPAMMBI ONepaTopa W IPOrpaMMHCTOB,.
obseruaiomue paGoTy 3a MyAbTOM H NpOrpaMMupoBanue. B Kauectse
NpHMEPA TakKuX TNPOrpaMM MOXKHO IMpuBeCTH 67-10.u 77-10 onepauuu
Ha «Crpene 1». = ; Vo ‘

_..Caenyer. ocraHoBHTBCS Ha OCOGEHHOCTAX OPraHU3aLMH peHIeHUS Y
GOJIbIIMX 3a/a4, BHI3BAHHEIX Ha/HuMeM c60eB B paboTe MALUMHBI.

[Iporpamma nomxHa GbiTh COCTaBJeHa TakuM 0GPasOM, UTOGH HMe- ‘
Jlach BO3MOXKHOCTb TPEPHIBATE H BO30OGHOBJAThL pelleHHe Ge3 HeoGXo- ,
AMMOCTH BTODHYHO CUMTATh 3HAUUTEJbHYIO N0 BPEMEHH 4acThb 3ajauH.
Ilpn sToM TakkKe CleLyer .CYUTAThCH C° BOBMOMKHOCTLIO CalyuaiHoM
OWHOKHK B-paboTe MalHHLL B JIOGOH MOMEHT BPeMEHH. IToatomy B TOM
CJ1yyae, KOria pesysabTaThl MOCJEIYIOUHUX NPOCYETOB 3aBUCAT OT IMpO-
CYETOB MPEALISCTBYIOINHKX, TpEXAe YeM NPOAOJIKATL CUeT, HEeOoGXOLHMO
y6eautbesi B MPaBUJILHOCTH NOJyYeHHBIX pe3y/bTaToB. Haibosee npo-

. CTRIM M JOCTAaTOYHO HAJACKHLIM CPENCTBOM B AAHHOM. CJyuae SIBJSETCH

‘l .
"'/.~’('”- -
'._"S —
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MeTon TIOBTOPEHUST ;UAETH: ' TIPOCUETa :C KOHTPOJILHLIM (CYMMHDOBAHHEM.
W CpaBHEHHEM KOHFpOJIbeXX CyMM, XOTS-OH H'HE:TapaHTHPYeT OT -OMmub-.
KH B CJyyae [OCTOSHHOH HEHCIPABHOCTH, -[JA  BBISBAEHHA KOTOPOH -
HEeOOXOAMMO . MMETb  [OCTATOYHO TOJIHYIO CHCTEMY HCHB[TATeJbHBIX :
nporpamMm —.«TectoB». Ciellyer o6paTuTh ocooe .BHHMaHHE -Ha |MOJ-
HOTY MpOBEPKH paboThl. MOCTOSIHHbIX' HOARpOrpamM, umexomnxm Bt
MalluHe: -, . , - PN ;
O[HaKO METON ABOHHOTO npocqua‘ SIBJISIETCST ‘fﬁixemfm”'«HanomM‘»‘

_3a JOCTOBEPHOCTb Pe3y./bTaToB. Bopb6a MpOTHB STOrO Hajora BPSIL JH
MOXKET C YCIIeXOM BECTHChb MNPOrpaMMHBIM NyTeM. 34eChb HEOBGXOAMMO

TEXHHUECKOE pellieHHe BONpoca M B -MIePBYIO ouepejb MOBEIIIEHHE Ha-

JEXHOCTH paboThl Pa3/IHUHBIX Y3JI0B MalUHHBL. YCIEWHOe pelleHHe ITOH

npo6/eMbl TNOBBICHAO OBl HCTHHHYIO HpOH3BO}1HTeJIbHOCTb MalluH

NouTH B 2 pasa.

[ToTpe6HOCTL B COBPEMEHHBIX 6bICTpOJl€HCTByIOH1HX BLIUNC/IUTE/b-
HbIX MalIHHax OrpomMHa, a B ﬂaﬂbHSHLUeM 6y;xeT HEeCOMHEHHO pacTH.

Tlpu nomou Kakux MalUHH W KakKuM 06pasoM MOXKHO YIOBJIETBO-
PHTb 3Ty PacTylLlylo NOTPeGHOCTh?

Ilpexie Bcero cienyer OTMETHTb, 4YTO OLICTPONEHCTBHE, a TJaBHOE
0o6beM NaMATH HMEIOIIHXCS B HalleM pAacropsiKeHHH GoJbIINX MAaIlHH
B3CM u «Crpena» oKasbBalOTCS HEXOCTATOUHBIMHU . JJIsI DELIEHHsT Le-
JIOTO KJacca BaXKHbiX 3ajau. [LJisi- HEKOTOPBIX 3a4au HeT Jaxe Nepciiek-
THBE! pellerds ux B Gukaiuem Gynylem, Tak Kak NOTpeGyloTcsa Ma-
LWIHHbI, TPOH3BOAALLHE MPHMEPHO 1 maH. omepauuil B CeKYHLY.

C JPYroil CTOPOHBI, MMeeTcs NoTpeGHOCTL B NPOBEIEHUH GOJBLUIOrD
KOJIMYEeCTBA pacyeToB,. KOTOpbIe daJjeko He chonbsy}or BCEX BO3MOX-
HOCTeH GOJIbIIHMX MAllHH, H C HeMEHbIIHM ycrnexom MOXHO OblI0 GBI
pewraTh Ha MallMHax, 6o.nee MEMJICHHBIX H npocThiX.” Kpome Toro, oue-
BHAHO, UTO [JIs MOJIHOLO HCMQJb30BaHHs MOLIHOCTH . 6OJIBIIONH MAaLIHHbI
Tpebyercsi pab6oTa 6GOJLLIOrO KOJJEKTHBA, 3HAUYHTEJNbHAS, 4aCTh KOTO-
poro LoJji>kHa COCTOSITh M3 CIELHAJHCTOB BLICOKOH KBajudukauud. Tlo-
3TOMYy GOJIblIME BBIYHC/AHTENbHBIE MALIHHbL CJAELYET BBINYCKATb JIHIIb
B pacuere Ha KPYIHble BbIYHCAUTENbHEIE LHEHTPL, B KOTOPBIX BO3MOXKHO
palMOHaJbHOE UCMOJb30BAHHE TAKUX MaluuH. CoBeplIeHHO HeoGXOAMMO
Opratu3oBaTh TaKxKe CepHHHBI BbIIycK HeGOJIBIIHX YHHBEPCA/IBLHBIX
MallHH [ Hay4HO-HCC/IENOBATEbCKHX H IPOMSBOACTBEHHBIX LeJef.
OcHoBHOe BHMMaHHE NPH CO3LAHHH TAKOH MALIMHBI LOJKHO OBITb 06-
palleHo Ha yﬂOﬁCTBO 3KCIIyaTalMd M HadeXHOCTb B paBore. Takue
MallHHbl CMOTYT YJOBJETBODSITb 3HAUHTEJNBHYIO YacTb MOTpeGHOCTH B

pacueTHplX pafoTax. DTH Ke MALIHHBL [IPH - JOCTATOUHOM 6rICTpOaECH-
CTBHH MOTYT MOCJYKHTb OCHOBOH JJifl NPYMEHeHHs MAalUuH, pa60Ta}o-
HX C peasibHLIMU OGBEKTAMHM Ha MNPOM3BOACTBE M B BOGHHON Tex-
HHKE.

’ B uedsix- -6osiee MOJHOTO HCIOJb30BAHUS MOIIHOCTH Kak 6OJII>I.UHX
TaK_ H MaJblX aBTOMAaTHYECKHX MaLUHH HGOGXO,[LPIMO“IJELUHTI) 33,11,3.!_{}7_'
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Maxcumaabnqﬁ ABTOMATH3AUKHK ' NPOTPaMMHPOBAHHS. OnpefeseHHble:
TNOJIOXKHTe/TbHEIE PE3yJbTaThl B 3TOM HANPABJEHHH yKe HOCTHTHYTH, HO
ellle. MHOroe HYXHO chenaTb. B wacTHoCTH, ¢1a60 pa3BUT MeTON NpH- -
MEHeHHS CTaHJapTHBEIX NPOTPpaMM ISt -aBTOMAaTH3allM| NPOrpaMMUpoBa- .
Hust. IIpu ycAoBHM BRIMycKa GOJIbUIOH CepHH OXMHAKOBHIX MAIUHH 3TOT
MeToL MOr Obl ChIrpaTh. GOJIbIIYIO POJb B OCBOEHHM IJAHHBIX MALIHH
‘pasJHYHBIMHA OPraHU3aUHSAMH, NPUMEHSAIOUIUMHE CTaHﬂapTHbIe nporpam-
MBI /ISt aBTOMATH3aluH NPOrpaMMHPOBAHHA.

T.0949 S 364 . .. Tapid
BUHUTH, Mockaa, Boaguaesckas, 40, :
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OMEUYATKHU

Crpoka.: | Haneuarauo ‘ Hazo .unrarp

4. | 9coepxy | mo .popuyrer z=f(x), no ,dopuyze* u.=-f (%),

: | 9. ceepxy” | TR€fime:BEXTOP,. £ DY HKIUS: i rae if ~—~BeKTOp —~ (hyHKIHA

4 |1t CBEPXY $yuxums. f 33xana- dynKous:F -3axana’
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